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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which an 
impact on a semiconductor chip in manufacturing is more reduced than 
heretofore, and to provide a method for manufacturing it. 
SOLUTION: The semiconductor device comprises an insulation substrate 20, 
a conductive pattern 21 formed on the insulation substrate 20. a first 
semiconductor chip 25 provided on the conductive pattern 21. and a second 
semiconductor chip 28 a part of which overhangs from the top of the first 
semiconductor chip 25. An electrode 29 of the second semiconductor chip is 
provided to the overhanging part. The electrode 29 is electrically connected 
to the conductive pattern 21 through a metal bump (first terminal) 30. 
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> NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original prec.sely. 
2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

An insulating base material, 

The conductor pattern formed on said insulating base material, 
The 1st semiconductor chip prepared on said conductor pattern, 

It has the 2nd semiconductor chip in which a part stretches and appears from said 1 st semiconductor chip. 
The semiconductor device characterized by having prepared the electrode of said 2nd semiconductor chip in sa.d 
part out of which it stretched and came, and connecting this electrode and said conductor pattern electncally 
through the 1 st terminal. 

Said 1st terminal is a semiconductor device according to claim 1 characterized by being a metal bump. 

TheTemiconductor device according to claim 1 or 2 characterized by having had the 3rd semiconductor chip in 
which a part stretches and appears from said 2nd semiconductor chip, having prepared the electrode of this 3rd 
semiconductor chip in said part out of which it stretched and came, and connecting with said conductor pattern 
electrically through the 2nd terminal. 

2nd terminal is a semiconductor device according to claim 3 characterized by being the structure which piled 
up two or more steps of metal bumps. 
[Claim 5] 

The process which forms a conductor pattern on an insulating base material. 
The process which fixes the 1st semiconductor chip on said conductor pattern, 
The process which forms a terminal on the electrode of the 2nd semiconductor chip. 

The process which piles up said 2nd semiconductor chip on said 1st semiconductor chip, and joins said terminal 

and said conductor pattern electrically. • - - — -•- - 

The manufacture approach of the semiconductor device characterized by ****(i ng). 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] . _ . 

This invention relates to the semiconductor device and its manufacture approach of the stack MCM (Multi Chip 
Module) type which comes to carry out two or more laminatings of the semiconductor chip to a detail more about 
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a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] . . 

In recent years by the stack MCM which accumulates two or more sem.conductor ch.ps. the flow of the 
IZllZll ch» of the semiconductor chip is remarkable *» .the 

semiconductor package, or thin-shape-izing. The sectional view of the stack MCM concerns such a 
conventional example (henceforth a semiconductor device) is shown in drawing 1 . ■ . 

As 00 shown in drawing . this semiconductor device is equipped with the wiring ^^ndtltmls^em On ' 
electrode pads 3 and 12 and a bonding pad 5 to both sides of the core base matena. 4. and becomeS 
this wiring substrate 1. the lower-berth semiconductor chip 6 fixes in the state of a face down, and that electrode 
13 is electrically connected with the electrode pad 12 through Au(gold) stud bump 7. 

Fu^rmore, on this lower-berth semiconductor chip 6, the upper case semiconductor chip 8 . w» .larger flat- 
surface size than the lower-berth semiconductor chip 6 pastes up in the state efface up wrth adhes,ves (un 
illustrating). 

fusing a bigger chip than the lower berth for an upper case is based on the constraint on the design of the 
request of wan £ to make easy wiring leading about of the wiring substrate 1 . and an up-and-down ch, P . and rt ,s 
characteristic of this kind of semiconductor device. 

A Zugh the over hang jutted out of the lower-berth semiconductor chip 6 arises in the upper case 
semiconductor chip 8 by the difference in such a chip size, an electrode 9 is formed .n the over hang. The 
e^de 9 is electrical connected with the bonding pad 5 of the wiring substrate 1 through a bond.ng w,re 10. 

SuchL lower-berth semiconductor chip 6 and the upper case semiconductor chip 8 are ^^^^ ^ 
each from the request of thin-shape-izing of a package (about 100 micrometers or less) and a res,n seal* 
carried out with mold resin 1 1. And the solder bump 2 is joined on the electrode pad 3 of the w.nng substrate 1 as 
an external connection terminal. 
[0008] 

[Problem(s) to be Solved by the Invention] 

By the way since the electrode 9 is formed in the over hang and the deflective stren^- 
semiconductor chip 9 is moreover declining by thin chip-ization although w,ebond,ng ^^j^^ . 
electrode 9 of theaipper case semiconductor xhip AJn case.aruabove-ir.ent.oned sem,conductor devace-.s._ - 
^anutcLred. as it becomes impossible for an over hang to bear the impact at the time.of w,rebond,n* and ,s 
Thown in drawing . a crack will arise in the upper case semiconductor chip 8. or a ch,p crack w..l occur. 

Moreover, even if a chip crack does not happen, bonding will not be able to be performed to a request but the 
fault of bonding will arise because an over hang bends at the time of wirebondmg. 

Sgh bringing the size of the upper case semiconductor chip 8 close to the size of ^J^T* 
semiconductor chip 6. and lessening the amount of overhangs of the upper case sem,CondUC ^ | . 8 m ^ " be 
amount of overhangs) that it should cancel such un-arranging is also centered now a remarkable hmrt w.ll be 
prepared in the combination of the chip which carries out a stack, and it is not des.rable. 

^ invention is created in view of the trouble of the starting conventional example, and it 

semiconductor device which can reduce conventionally the impact a sem.conductor ch, P .s shocked at the tan. of 

manufacture, and its manufacture approach. 

[0012] 

[Means for Solving the Problem] . . . 

The conductor pattern with which the above-mentioned technical problem was formed on the 
materia, and said insulating base material. It has the 1st semiconductor ch.p prepared on sa,d con^cto pattern, 
and the 2nd semiconductor chip in which a part stretches and appears from sa.d l*™?"^*^ 
electrode of said 2nd semiconductor chip is prepared in said part out of wh.ch rt stretched and came, and rt 
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-solves with the semiconductor device characterized by connecting this electrode and said conductor pattern 

electrically through the 1st terminal. 

[0013] 

Next, an operation of this invention is explained. 
[0014] 

Since according to this invention it becomes the structure where the 1st terminal was prepared between the 
overhang section of the 2nd semiconductor chip, and the conductor pattern on an insulating base material and the 
1 st terminal serves as a support, the overhang section of the 2nd semiconductor chip does not bend at the time 
of manufacture, and it is hard coming to generate a crack and a chip crack in the 2nd semiconductor chip. 
[0015] 

Moreover, the mechanical strength of the layered product of the 1st semiconductor chip and the 2nd 
semiconductor chip becomes firm by pasting up the 2nd semiconductor chip on the 1st semiconductor chip 
through a glue line. 
[0016] 

In addition, the laminating of the 3rd semiconductor chip may be further carried out on the 2nd semiconductor 
chip. In that case, a part of 3rd semiconductor chip is made to jut out from the 2nd semiconductor chip, an 
electrode is prepared in the overhanging part and the same advantage as the above is acquired by connecting 
electrically the electrode and conductor pattern on an insulating base material through the 2nd terminal. 
[0017] 

And the 2nd comparatively high terminal of height is realized by using a metal bump as the 2nd terminal in piles 

two or more steps. 

[0018] 

[Embodiment of the Invention] 
(1) The 1st operation gestalt 

Next the semiconductor device concerning the gestalt of operation of the 1st of this invention is explained, 

following the production process. 

[0019] 

First a process until it acquires the cross-section structure shown in drawing 3 (a) is explained. 
[0020] 

through hole 20a is formed in one side of the insulating base material 20 at the copper-clad base material (about 
200 micrometers in thickness) which comes to have the copper film whose thickness is about 20 micrometers, 
that of the insulating base material 20 is also obtained in the through hole 20a, and the copper-plating film is 
formed in field of one of the two at about 20 micrometers in thickness. In addition, the insulating base material 20 
may consist of polyimide resin, an epoxy resin, etc., and may be. a. rigid, base material, or may be a flexible ixase.. . 
material. ... . 

[0021] 

And patterning of the copper-plating film of both sides of that insulating base material 20 is carried out by wet 
etching, it considers as conductor patterns 21 and 23, and solder resist 37 is further formed on this conductor 
pattern 21 and 23. Opening 37a is formed in the predetermined part of the solder resist 37, and the front face of 
conductor patterns 21 and 23 will be exposed from there. Moreover, conductor patterns 21 and 23 will be 
electrically connected through the copper-plating film in through hole 20a. 
[0022] 

The wiring substrate 24 is completed by the above. The wiring substrate 24 is used as the so-called INTAPOZA. 
[0023] 

Next as shown in drawing 3 (b), the metal bumps 27, such as Au stud bump, are formed with a ball bonding 
method etc. on the electrode 26 of the 1st semiconductor chip 25, and it is electrically joined to a conductor 
pattern 21. As the approach of junction, a conductor pattern 21 and the metal bump 27 are heated and 
pressurized, and there is the approach of adding supersonic vibration to them, for example. By this, the 1st 
semiconductor chip 25 will fix on a conductor pattern 21. 
[0024] 

In addition, thinning of the 1st semiconductor chip 25 is carried out to about 100 micrometers or less that 

thickness of the package of completion should be made thin. 

[0025] 

Next a process until it acquires the cross-section structure shown in drawing 3 (c) is explained. 
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10026] 

First the 2nd semiconductor chip 28 with larger flat-surface size than the 1 st semiconductor chip 25 is prepared, 
and the metal bumps (the 1st terminal) 30. such as Au stud bump, are formed with a ball bonding method etc. on 
the electrode 29. In addition, thinning of the 2nd semiconductor chip 28 is carried out to about 100 micrometers 
or less that-izing of the completion package should be carried out [ thin shape ]. Moreover, the metal bump s 30 
height can be rationalized by controlling magnitude, sticking-by-pressure conditions, etc. of Au ball, and is set to 
about 150 micrometers with this operation gestalt. 

[0027] . . 

Subsequently, after forming a glue line 31 on the 1st semiconductor chip 25 by spreading of paste material, or 
attachment of tape material, the 2nd semiconductor chip 28 is piled up in the state of a face down on the 1 st 
semiconductor chip 25. In case it piles up. the electrode 29 of the 2nd semiconductor chip 28 ******s from the 
1st semiconductor chip 25. and the metal bump 30 on the electrode 29 is made to contact a conductor pattern 21 
(see the over hang of this drawing). 
[0028] 

The metal bump 30 is electrically joined to a conductor pattern 21 by sticking the metal bump 30 to a conductor 
pattern 21 by pressure, adding supersonic vibration, and heating them at about 200 degrees C in this condition. 
Since it can come, simultaneously the 2nd semiconductor chip 28 pastes up on the 1st chip 25 by the glue line 31. 
the mechanical strength of the layered product of the 1st and 2nd semiconductor chip 25 and 28 becomes firmer. 
[0029] 

In this operation gestalt. since the 2nd semiconductor chip 28 is electrically connected to a conductor pattem 21. 
without using the wirebonding method, the impact of wirebonding does not join the 2nd semiconductor chip 28. 

And 3 since the metal bump 30 becomes a support, in the over hang of the 2nd semiconductor chip 28 not bending 
and being able to connect the 2nd semiconductor chip 28 to a conductor pattem 21 electrically good, neither a 
crack nor a chip crack arises in the 2nd semiconductor chip 28. 

Sin^such an advantage is acquired even if it does not make small the amount of overhangs of the 2nd 
semiconductor chip 28. it does not give a limit to the combination of each semiconductor chip 25 and 28 
comrades. 
[0032] 

After this, as shown in drawing 4 . they are covered by mold resin 32 by transfermold that the 1st and 2nd 
semiconductor chip 25 and 28 should be protected. And a solder bump is joined as an external connection 
terminal 38 on the conductor pattem 23 exposed from opening 37a of solder resist 37. and the semiconductor 
.^package (semiconductor. deviceWceming.^ 

external connection terminal 38. this semiconductor package is a.BGA (Ball Grid Array) type thmg. 

(2) The 2nd operation gestalt . . 

With the 1st operation gestalt. although the number of stacks of a semiconductor chip (the number of Iaminatings) 
was two steps, the number of stacks may be three steps as not limited to this but shown in drawing 5 (a). 
[0033] 

In order to acquire the structure of drawings (a), after carrying out the two-step stack of the semiconductor chip 
by the above-mentioned approach, the 3rd semiconductor chip 33 with larger flat-surface size than the 2nd 
semiconductor chip 28 is piled up on the 2nd semiconductor chip 28. Thinning also of this 3rd semiconductor chip 
33 is carried out to about 100 micrometers or less like the 1st and 2nd semiconductor chip 25 and 28, 

A^dtne electrode 34 of the 3rd semiconductor chip 33 is jutted out from the 2nd semiconductor chip 28. and 
forms beforehand the metal bump (the 2nd terminal) 35 who becomes in piles two steps about Au flumps 35a 
and 35b by holding a ball bonding method twice on it. In addition, each stud bumps' 35a and 35b height is 120-130 
micrometers, and. thereby, the metal bump's 35 height becomes comparatively high with about 250 micrometers. 
[0035] 

And the metal bump 35 is electrically joined to a conductor pattem 21 by sticking the metal bump 35 to a 
conductor pattern 21 by pressure, adding supersonic vibration, and heating them at about 200 degrees C. after 
the metal bump 35 has contacted the conductor pattem 21. 
[0036] 

At this time, the 3rd semiconductor chip 33 fixes firmly on the 2nd semiconductor chip 28 by that glue line 39 by 
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forming a glue line 39 beforehand on the 2nd semiconductor chip 28. Such a glue line 39 may be formed by the 
same approach as the glue line 31 of description. 

T°hu 3 s! 3 even when piling up three steps of semiconductor chips, for the same reason as the 1st operation gestafc 
neither a crack nor a chip crack arises in the 3rd semiconductor chip 33. and the 3rd sem.conductor ch.p 33 can 
be electrically connected to a conductor pattern 21 good. 

[0038] , . , 

And with this operation gestalt. height becomes possible [ also forming about 250 micrometers and the _ 
comparatively high metal bump 35 ] by piling up Au stud bumps 35a and 35b two steps. In add,t.on. Au bump s 
number of stages is not limited to two steps, but may constitute the metal bump 35 from three or more steps of 
Au bumps. 

roo39i 

Then, as shown in drawing 4 (b). molding of the mold resin 32 is carried out like the 1st operation gestalt. and the 
semiconductor package concerning this operation gestalt completes a solder bump by jo,n.ng to a conductor 
pattern 23 as an external connection terminal 38 further. 

As°meLoned above, although the gestalt of operation of this invention was explained to the detail, this invention 
is not limited to this. For example. a.though that by which thinning was carried out as each sem,c ° nd ^ t0r ^' pS 
25 28. and 33 was used in the above, this invention is applicable also to the sem.conductor ch,p by which th.nmng 
is not carried out Moreover, the last gestalt of a package is not limited to a BGA type, but can apply this 
invention also to the semiconductor package of the PGA (Pin Grid Array) type which uses a conducts p.n as an 
external connection terminal 38. 
[0041] 

The description of this invention is appended to below. 
[0042] 

(Additional remark 1) Insulating base material. 

The conductor pattern formed on said insulating base material. 

The 1st semiconductor chip prepared on said conductor pattern. 

It has the 2nd semiconductor chip in which a part stretches and appears from said 1 st sem.conductor chip. 
The semiconductor device characterized by having prepared the electrode of said 2nd semiconductor ch* nnj said 
part out of which it stretched and came, and connecting this electrode and sa.d conductor pattern electrically 
through the 1 st terminal. 

(AdSonal remark 2>.The.flat.surface .size of-said 2nd semiconductor chip. is. a semiconductor device given-in; the 
additional remark 1 characterized by being larger than the flat-surface size of said 1st sem.conductor ch.p. 
[0044] 

(Additional remark 3) Semiconductor device given in the additional remark 1 or additional remark 2 charactenzed 

by said 2nd semiconductor chip pasting up on said 1 st semiconductor chip through a glue line. 

[0045] 

(Additional remark 4) Said 1st terminal is a semiconductor device given in the additional remark 1 thru/or 
additional remark 3 characterized by being a metal bump. 

(Agonal remark 5) Semiconductor device given in either the additional remark 1 characterized by having had 
the 3rd semiconductor chip in which a part stretches and appears from said 2nd sem.conductor ch.p. having 
prepared the electrode of this 3rd semiconductor chip in said part out of which it stretched and came. ar«T 
connecting with said conductor pattern electrically through the 2nd terminal thru/or the additional remark 4. 

(AddWonal remark 6) Said 2nd terminal is a semiconductor device given in the additional remark 5 characterized 
by being the structure which piled up two or more steps of metal bumps. 

(Additional remark 7) Process which forms a conductor pattern on an .nsulating base material. 
The process which fixes the 1 st semiconductor chip on said conductor pattern. 
The process which forms a terminal on the electrode of the 2nd semiconductor ch.p. 

The process which piles up said 2nd semiconductor chip on said 1st semiconductor ch.p. and joins sa.d term.nal 
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and said conductor pattern electrically. ****rinirV 
The manufacture approach of the semiconductor device characterized by Wing;. 

Kona. remark 8) The manufacture approach of a semiconductor device given in the addfciona. remark 7 

characterized by using a metal bump as said terminal. 

[0050] 

^^n^nven,on the 1 st terminal, is prepared between the electrode prepared the ove*ang 
section of the 2nd semiconductor chip, and the conductor pattern on an msu.ating base matena. and »e fvm. 
electrically connected as explained above, it can prevent the 1st term.na. ^^^^^^ 
section of the 2nd semiconductor chip not bending at the time of manufacture, and a crack and a chip 
arising in the 2nd semiconductor chip. 

AnTsince this advantage is ac.uired without preparing a M in the ^^^^ of ^ chip 
semiconductor chip, how to combine the 1 st and 2nd semiconductor ch.p can offer the stack MCM 
configuration of breadth and a more extensive form. 

^reover.the mechanical strength of the layer* product ef the 1st end 2nd semiconductor chip can be 
strengthened by pasting up the 1st and 2nd semiconductor chip through e flue toe. 

base material, the same advantage as the above can be acquired. 

And"*. 2nd terminal with comparatively high height is realizable by using a met,, bump as the 2nd temtina, in 
piles two or more steps. 

% concerning the gestatt of operation of the 1 st of this invention. ^.conductor device 

rDra win g 41 It is the sectional view (the 2) showing the manufacture approach of the semiconductor 
concerning the gestatt of operation of the 1st of this invention. operati on of the 2nd of- . 

rPrawimz 5l .lt . is -the sectional view of the . semiconductor device -concerning the gestalt of operation 

this invention. 

[Description of Notations] 1 2 - An electrode pad. 4 5 - A 

bo^e-":^^^ 

[Translation done.] 
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of*, semiconductor*, concerns**, convention,, 
SSfl it * expande d . ction., view of ft. semiconductor device concerns* the convention., exempie. 

J I! S section., view (ft. 1) showine the rn.nuf.ctur. .ppr..ch of the semiconductor devrc. 
concerning the gestalt of operation of the 1st of this invention. • 

ZHHaih*. section., view (the 8 shown* the m.nuf.c«ur. .pproech of the semiconductor device 
concerning the gestalt of operation of the 1 st of this invention. 

S » is the section., view of the semiconductor device concerning th. gest.* of op.r3t,on of the 2nd of 
this invention. 

JST^SSL* 3 - A wiring substrate. 2 - 3 A solder bump. 1 2 - An eieotro^pad. 4 5 - A 
bonding pad. 6 - A lower-berth semiconductor chip. 8 - Upper case semiconductor ch, P . 9 13 " 29 34 An 
e ectTode 1 0 - A bonding wire. 1 1 - Moid resin. 20 - An insulating base matena . 20a >- J21A 
- Conductor pattern. 25 [ - A glue line. 32 / - Mold resin. 33 / - The 3rd sem.conductor chip. 35a. 35 b 
stud bump 37 / - Solder resist. 37a / - Opening. 38 / - External connection terminal ] - The 
semiconductor chip. 27. 30. 35 - A metal bump. 28 - The 2nd sem.conductor chip. 31.39 



[Translation done.] 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



